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Reef islands are formed by reef-building
organisms such as coral and foraminifera
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Coal decline would cause decrease in island and beach areas
->Conservation of coral reefs and maintenance of sand
production/transportation are needed
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Global distribution of coral reefs
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Sea surface temperatures (SSTs) are rising

10 ‘ ‘ ‘ 50 T IOOEFHﬁa)*fM‘"f-

SST warming in the last 100 yrs
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Range expansion of corals around
Japanese temperate area due to

Ho3

Published online 21 January 2011 | Nature | doi:10.1038/news.2011.33

Coral marches to the poles

Reefs may simply move house when the oceans heat up.

Nicola Jones

Corals around Japan are
fleeing northwards,
according to a new study.
One type has been spotted
'sprinting' at 14 kilometres
a year, thanks to a lift from
ocean currents. That means
ocean ecosystems could
shift rapidly in the face of
climate-change impacts
such as warming seas, the
authors say.

The study, due to be
published in Geophysical

Research Letters—“, is the

The corals found to have migrated north
since 1930 were all classed as
'vulnerable' or ‘'near threatened'.

Aqua Image / Alamy

first documentation of coral mass migration, but matches up with
several other observations. As early as 2004 in Florida, for instance,
staghorn and elkhorn corals were observed farther north than their

usual rangesg, and in Australia, reef-dwelling fish have been found

farther south than before.

Hiroya Yamano of the Center for Global Environmental Research in

SST warming

Né,...%‘_ . h 3 ,;,\ "" L- — v-'—» — o > ~; “ ~ -—1» - T
GFoaMNALLLTWWAS I EMNHLMNIC

BEDORABRL S, 4FEOY > IPMEELTVWA T ENBESMNEY L .
RE. BFR2ESHMIAUCERBRADHDE=Z2) 794 b EREL. TV IDHHEEANTVET,

Hodm
AR
.." [ =W ‘ FROML wwe:vEx
SRR : ‘-.& e ‘
ST . &
o W i
REMER Mes: R -
" Bt Vi

sk sk sk

PERGE awe:san

HARXE S8 CRE

HILRBRE #pE SHR

BHRER A%

o EZZUYVIHA b K¢

20°N T T T
120°E 130°E 140°E 150°E

it EARER S4B OY T

1930FERASREICNMNI T REZZ) VT A+
DY IADHROBALEF/Nc LTS, EDIED
Y OMEELTWATENBESM YT LT,

HRICI AL EZRUABDOSHE(LE AL ERE

BEZR U T4 FOHERZE
hHAY (EFSEHREBEERWT) | MARKE
MEEA RN WE M ERME WA © BNRES
RASHBEBDLEE 54— AMURSE
EEOKLFAY (SHEWHEBREYS—) | FRAML
NPO 32A OWS : BESFE. FRAEL

ZRLEL.

= . TOM. B4 bPTF—2EEBL. UFORML ARRREF>TUET
EHIZ AF2EMRURELLE=2)2Y RUAEAL, BOAT, BUAT. DAL, BEAS. HRAZ
YA+ DBPRRTY. LEEAS, BEAT. FREQUPRSHE, HYTFRAZMNE,

REEHFRRR

Yamano et al. (2011)



BEMSYOA
Seaweeds to corals
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Coral

Temperate species to
tropical species

Mezaki et al. (2012)
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SST warming is causing poleward range expansion

(north) and bleaching (south) of corals in Japan
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Ocean acidification — Another problem related to CO, emission
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Ocean acidification allow a community
shift to soft corals
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Ocean acidification

CaCO, => Ca**+ CO*
¥ 4 (coral)
Hoegh-Guldberg et al. (2007)

Inoue et al. (2013) |5




CO,iRENIB AT BLE. ..Increases in atmospheric CO, would cause

KB L5 SST warming
>H2IR1E Coral bleaching
SY a9 AE L Poleward range expansion of corals

Yara et al. (2011)
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HEEE ML Ocean acidification
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Projection of future coral habitats
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Coral habitat change due to SST warming Coral habitat change due to ocean acidification
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Coral will disappear in the 2070s due to high SST and ocean acidification
Yara et al. (2012)



CO,{EHEH (SRES B) 2 FUA K5 TF El

BHibEEEL
No bleaching!
124°E 128°E 132°FE 136°E 140°E 144°E 148° 1940F 1989F 139°F 13B°C 140°C {449C {4g0
ihEKRIE{L OKIREER) [CKEY U InHmEL BERELEICLSI YU INMEIL
Coral habitat change due to SST warming Coral habitat change due to ocean acidification
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No bleaching, and the effect of ocean acidification would be limited to higher latitudes
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Coral will disappear under the A2 scenario in the end of this century
Coral can survive under the B1 scenario

CO, = HEH (SRES A2) &F1) A+ .
(Yara et al., 2012) CO,{EHFH (SRES B1)> 1) 7F
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Summary
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Because corals play fundamental roles (primary production and land forming),
decline of corals would decrease in ecosystem services (fisheries and tourism) and
further cause geomorphic change (decrease in island and beach areas)
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SST warming allows poleward range expansion and decrease in corals due to
bleaching in temperate and subtropical/tropical areas, respectively
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Ocean acidification would cause a decease in future coral habitats, the extent of
which depends highly on CO, emission scenarios
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In order to conserve coral reefs and maintain their ecologic and geomoophological
functions, reduction of CO, emission and local stressors are needed



